kit used) had a raised IRT content. On the other hand, less than 50 % of children initially detected by meconium screening had raised blood spot IRT values. In our hands, analysis of blood spots for IRT does not consistently identify the newborn with CF and offers no advantage over other screening methods.
Methods for cystic fibrosis (CF) screening of neonates that depend on an assessment of pancreatic function miss between 20-30o% of children with the diseasel-3 and consequently are not considered reliable enough for mass routine screening. 4 Recently a report by Crossley, Elliott, and Smith5 proposed the measurement of serum trypsin as an indicator for the presence of CF in the newborn. Apart from a proposed increase in reliability, this assay could be carried out on the same blood spot specimens that were collected for phenylketonuria (PKU) screening. In a further report, Elliott and Crossley6 stated that blood spots collected from 18 CF children born between 1974-9 had raised trypsin contents, three of the 18 had given negative faecal screening results.
Serum trypsin measured by radioimmunoassay appears to be mainly cathodal moving trypsinogen with some trypsin-ot, trypsin inhibitor complex7 and, depending on the specificity of the antiserum used, anodal moving trypsinogen.8 Trysin-012 macroglobulin complex, if present, will not be measured in serum7 although it may be detected after denaturation in a dried blood spot. Consequently, because of its complex nature, serum trypsin is usually termed immunoreactive trypsin (IRT).
At present, there are two commercial radioimmunoassay kits available for its measurement, both using the principle of "competitive protein (100 ,ul) was then added to each tube followed by 1 ml 22 % polyethylene glycol (PEG) solution, pH 9-0 (as supplied by CIS) and the tubes stood for 15 min in an ice bath. The tubes were centrifuged at 2500 g at 4°C for 10 min, the supernatant decanted and the washing with PEG, centrifugation and decanting repeated. Counting was carried out in Packard Autogamma Counter, Model 5110.
The addition of rabbit serum was to ensure complete precipitation of the antigen-antibody complex by a coprecipitation effect. Rabbit serum IRT did not cross-react with the antiserum to human trypsin used in this kit. All samples and standards were analysed in duplicate.
Hoechst reagents Four 4 mm discs were extracted overnight into 200,ul PBS containing 1 % TritonX100. The discs werenot removed.The following day 50,lu of antibody was added and the mixture incubated at 37°C for 12 h.
Tracer (50 jtl) was then added to each tube, the solutions left for 12 h at room temperature and 25 ,ul of the second (precipitating) antibody added. After a further 4 h, 1 ml of the Hoechst washing solution (PBS) was added, the tubes centrifuged at 2500 g for 30 min at 4°C, the supernatants carefully decanted and the tubes drained on to paper towels.
Although duplicates were used for all standards and the preliminary work, there was insufficient material to carry out more than one assay for each of the retrospective samples.
In both cases, standards were prepared by mixing one volume ofmanufacturers standard solutions with one volume of packed washed red blood cells. 40 pl spots were prepared from these mixtures on PKU test cards and allowed to dry for at least one week before use.
Results

PRELIMINARY INVESTIGATIONS
In order to ascertain the validity of the methods used, a number of blood specimens were obtained from adult volunteers. Part of each specimen was used to prepare blood spot test cards and part for serum preparation. The results of the investigation carried out on these specimens are summarised in Table 1 .
With the CIS reagents there is a good correlation between blood spot and serum IRT with the means and ranges for each group not significantly different. With the Hoechst reagents, however, the blood spot IRT was consistently higher (about 79%) than the corresponding serum value although the correlation between the two values was satisfactory (0-78). No correction for variation of haematocrit values Assay of serum immunoreactive trypsin in dried blood spots and the early detection of cystic fibrosis IRT content and eight specimens assayed with the Hoechst reagents gave a positive result (Table 2) . In all cases when the specimen had a positive IRT content, the ratio of IRT to mean control group IRT was greater than 20. Only one negative specimen (specimen L assayed by the CIS kit) had a ratio higher than 2-0. In the majority of cases the negative specimens had ratios less than 1-0.
There was some discrepancy between IRT values as assayed by the two kits. Three specimens that gave a positive result with the modified CIS method, had negative results when assayed by the modified Hoechst method and two specimens giving a positive result with the modified Hoechst methodhad negative results with the modified CIS method. Six of the 17 specimens gave a negative result with both methods. The correlation coefficient for IRT content assayed in the CF blood spots by the two methods was 0-59 and the correlation coefficient for all blood spots assayed was 0-48. The serum from patient Q was also assayed 7 days after birth. The values obtained were 19 ng/ml with the CIS kit and 130 ng/ml with the Hoechst kit. Both values are within the normal range and confirm the blood spot results (Table 2) .
When compared with meconium screening data, only 50 % or less of blood spots from infants with a positive meconium screening result also had a raised IRT content, with whichever kit was used ( Table 3) . The results on blood spots from children whose meconium screening was negative were better with the modified Hoechst kit assay giving a positive result for all five specimens.
Discussion
Only limited material was available for this study and if two 12 mm blood spots had been used per assay as described by Crossleyetal.,5 therewouldhave been insufficient material to evaluate both kits. The methodologies used in this study were developed by changing the parameters for sensitivity in radioimmunoassay as described by Chard.9 Preliminary experiments indicated that there was a satisfactory correlation between IRT results estimated in fresh blood spots by the modified tests and IRT results estimated in serum using the manufacturers original protocol, taking into account that the blood spot IRT values were not corrected for varying haematocrit values of the original blood specimens.
Apart from changing the amount of blood spot to be extracted and the assay conditions, it was found that PBS containing 1 % TritonX100 was a more effective extracting solvent than PBS on its own or PBS containing albumin or rabbit serum. Removal of blood spot paper before analysis of extract was found to be unnecessary and may even lead to error. It was also important to use kits that were less than four weeks old to obtain full sensitivity of the assay.
Our findings indicated that IRT assay in blood spots was not a reliable test for CF in the newbornwhich is contrary to the recent report of a retrospective study by Elliott Thus the nature of the filter paper, age of spots, and variation of elution of IRT with the same batch, may all contribute to an increase in the falsenegative score. On the other hand, if the falsenegative results were due solely to the above factors, one might expect an increase in the proportion of negative results with age and more consistent results with spots at various ages. Such trends were not obtained. That one can obtain true falsenegative results with IRT testing was confirmed with the specimens from infant Q. Both the blood spot and serum IRT contents were normal. This infant had meconium ileus and the specimens were taken seven days after birth. The child had sweat sodium and chlorideconcentrations of over 100 mEq(mmol)/l when tested at the age of eight weeks and meconium screening was also positive.
In conclusion we feel that although the falsenegative rate may not always be as high as the 50% found in our study if fresh blood spots are analysed, false-negative results will be obtained. Consequently, taking into account the high cost of the test, we are unable to recommend IRT measurement for CF screening. The positive results obtained with the modified Hoechst method for all five specimens from children whose meconium had given a false-negative result might indicate a limited application for IRT testing. Three of the five specimens were from children known to be at risk but when such children are old enough, a sweat test is considerably cheaper and probably more reliable.
